Continuing with the multiplication of this new equation by the next fraction in the sequence, 
.
Continuing with the multiplication of this new equation by the next term in the sequence, 
Continuing with the multiplication of of this new equation by the next term in the sequence, 
We continue in this fashion until all the fraction terms on the right-hand side of the Z function in Eq. 4 are eliminated. This, of course, will only occur at ∞. But as we continue to eliminate the terms on the right-hand side of the Zeta function in Eq. 4, the value of the M-series function
which adds to unity in the numerator on the right-hand side of Eq. 3 (in this case) increases between the bounds of −1 and 0 as the terms, both composite and prime, drop out of the right-hand side of Eq. 4. To evaluate this series for the operations we have performed thus far on the Z function for the polynomial expression f (n) = n 2 − 3n + 1, we rearrange the summation terms to obtain
...
Once the summation terms are thus grouped in this fashion according to their lower limits, we begin collecting like terms across the groups to organize the sums according to the number of terms which their product will contain when they are expanded with their coefficients. Referring to the grouping above, we begin by extracting the summations with the fewest terms which have been highlighted in red , e.g.,
which yields the first term in the infinite series, or
previously defined as
The second term of the M-series of Eq. 3 also formed by collecting like terms (highlighted in red) across the original grouping as follows:
And these terms can be extracted from the original grouping and organized in the same fashion: 
The third term of the M-series of Eq. 3 is formed by collecting the next level of terms across the summations in the original grouping:
and are extracted in the same fashion:
which yields the third term in the infinite series, or
We now see that a pattern emerges in which it is clear that an infinite sum of infinite sums will be obtained if one continues to eliminate terms from the big Zeta function in Eq. 4 using the non-sieving approach. It is hypothesized that once the infinity of terms are sieved out of the right hand side of the Z function in Eq. 4, a constant will emerge for the M-series in Eq. 3 which takes on a finite value between
and which may tell us something about the density of prime numbers for an integer-valued polynomial function f (n) for some limit of the domain n ≤ x.
As implied in row i of Fig. 1 , if one applies the realm of positive integers i ≥ 2 to the Euler zeta function using the non-sieving approach so that the product term in the denominator of the right-hand side of Eq. 1 includes all the prime and composite terms, then the numerator on the right-hand side of Eq. 1 will tend to zero as the limit x tends to infinity. Thus in this case, one could associate the cumulative value of all the composite terms in the product of the denominator of the right-hand side of the Euler zeta function in Eq. 1 to an M-series value of −1 in the numerator of the right-hand side of Eq. 3, because when all the composite terms are included in the product term in the denominator of the right-hand side of the Euler zeta function in Eq. 1, the numerator on the right-hand side of the big Zeta function in Eq. 3 will tend to zero as x approaches ∞ (i.e., 1 + (M ) = 0). Compare that to the value of unity obtained in the numerator of the right-hand side of Eq. 1 when all the composite terms are sieved out of the product term in the denominator of the right-hand side of the equation as Euler did when he discovered this famous relationship between the composite and prime numbers. So one might postulate that the total effect of sieving the composite terms out of the product term in the denominator of the right-hand side of the Euler zeta function in Eq. 1 is that the numerator in the right-hand side of the equation increases from zero to unity as the composite terms are eliminated from the product term as x approaches ∞. It was observed that while the M-series
represents an infinite sum of infinite sums, its value is constrained between −1 and 0 throughout the application of the non-sieving function to the realm of positive integers as well as to the range of integer calculations yielded by the integer-valued polynomial function demonstrated in the aforementioned example. Descending rows below row i in Fig. 1 tabulate the calculations of M x=100 and M x=200 , respectively, that result from the non-sieving application of the zeta function to the prime shell function
with prime powers 2, 3, 5 and 7, respectively. Included next to each calculation of M x=100 and M x=200 are the M s (sum) and Π (product) calculations for that row of the prime shell function which were used to calculate the values of M x=100 and M x=200 . Fig. 2 is a graph plotted to superimpose the trends of M x=100 and M x=200 in Fig. 1 for the case of the non-sieving application of the Euler zeta function and illustrates the change in the value of M x=100 and M x=200 as the prime power in the prime shell function increases from 2 to 7 and as the range of the base n of the prime shell function increases from x = 100 to x = 200. Notice the trend is that the M-series value increases toward 0 as the prime power in the prime shell equation increases but that the change in the M-series values due to the increase of the range x from 100 to 200 is very slight. It is anticipated that as x approaches ∞ for row i in the case of the application of the non-sieving zeta function to the realm of positive integers that the value of M will approach −1. It is also anticipated that the limit of M in the subsequent rows of the application of the non-sieving approach to the prime shell functions with powers 2, 3, 5 and 7 will approach a constant value as the range of x of the base n approaches ∞. From the trends manifested by the M-series values in Figures 1 and 2 , these values are estimated to be close to Table 1 reveals the M-series values of M x=100 and M x=200 for the non-sieving application of the Euler zeta function to the integer domain 2 ≤ i ≤ 100 and 2 ≤ i ≤ 200. It is seen that as the limit x increases from x = 100 to x = 200 that the value of the M-series approaches −1. Table 2 includes the calculated values of M x=100 and M x=200 for the prime shell function n p − (n − 1) p for prime powers 2, 3, 5 and 7. It is anticipated that these M-series values, as they are refined by increasing the limit x of the domain of the base n of the function, will be able to tell us something about the density of prime numbers yielded by integer-valued polynomial functions within the range of the domain as base n is increased to some limit x for the prime shell functions. Further study should reveal more about these M-series properties. Table 1 prime power Table 2 It is further anticipated by the author that the finite values yielded by the M-series in non-sieving applications of the Euler zeta function in the case of integer-valued polynomials in general, within the ranges that those polynomials are evaluated, may tell us something about the density of numbers within the ranges of those functions compared to the number of primes there are on the real number line less than or equal to some upper limit x of the domain of base n that served as inputs to those integer-valued polynomials. More time will be needed to evaluate any such possible relationships that may exist. Until such time, the author proposes the following theorem:
Theorem 1 When a non-sieving application of the Euler zeta function is applied to process values generated by an integer-valued polynomial, then there is an infinite series
that arises which adds to unity in the numerator of the product term in the zeta function to make both sides of the equation equal. The value of this M-series is bounded by −1 and 0 in the non-sieving application of the Euler zeta function.
It is the author's hope that the results of this study will open the doors for further research into prime number frequency among the number sequences yielded by integer-valued polynomials which use as their domain the realm of positive integers, as well as other integer-valued polynomial functions in general which may use other domains which enable those functions to generate prime numbers in a seemingly random fashion among the composite numbers within its range of calculations. It is also the author's hope that the results of this research will present some open-ended problems for which mathematicians and mathematics students will want to ponder and tackle in attempt to shed more light on prime number theory in general.
